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dressing so that the backbone is exposed, this
wiLl increase the surface area. In some
artisanal fishery, sun drying is performed
traditionally by simply placing gutted or un
gutted fish on mats in the open. Also,
cemented floor, or polythene sheets of similar
materials placed on the ground may be used.
Alternatively, (ish may be laid on a bed of
grasses along the beach, on rocks or directly
on the sandy-ground. Drying fish in such
manner exposes them to sand, dust and attack
by insects and pests. .
Solar dryers have been developed world wide
as a means of concentrating solar energy for
drying and cooking and other purposes (Eyo,
2001). The solar dryer. depends on
concentration of radiation through plastic or
glass surfaces; combined with the green house
effect for trapping heat within a small
enclosure where [ish is placed. The trapped
solar energy heals up the air, which increases
•.
INTRODUCTION
Fish drying is described as any process
involving the removal of water from fish or
fish product by evaporation, Fish
preservation by drying is effected by lowering
water vapour pressure of the fish to a level
which microorganisms can no longer grow
(Braguy et al, 2005). Preventing or limiting
deterioration of fish after the catch is landed is
thus of vital importance. There arc many
ways of doing this, of which solar drying has
many advantages: It is simple, low cost and
non-labour intensive (Braguy et aI2005). Sun
drying is relatively a slow process and
depends on weather conditions to succeed.
There should be at least 8 hours of intense
heatdaily to ensure quick drying of the fish.
Clupcids and many small pelagics are
successfully sun dried on racks in artisanal
fishery in the tropics. If the fish is large, it
should be split open and flattened out after
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Abstract
Drying of freshly caught fish to heat from sunlight is the simplest method of fish preservation in
the arid regions of the tropics, where heat energy from sunlight is of considerable intensity, the
Kainji solar tent dryer was developed to improve the traditional drying methods Bagus bayad
was used in this study as a result of its dominance in the Jebba and Kainji Lake Basin. The fish
were dried in the Kainji solar tent dryer and open sun and dying was completed within 2-4 days.
Results from organoleptic study show that dried fish products in the Kainji solar tent were light,
whitish-yellow colour, while the sun dried fish was dark orange in colour. Solar dried fish had
mean score of8.2 for appearance while sun dried fish had 5.2, sun dried fish had 6.6 for texture
while solar dried fish had 7.8. For odor and taste solar dried fish had mean score of 8.2 and 8.4
while sun dried fish had 4.6 and O. Moisture content was 10.6 for solar dried fish compared to
22.26 for sun dried fish.
Crude protein and fat were 62.3 and 16.25 tor sun dried fish compared to 82.14 and 8.46 for solar
dried fish. Solar dried fish had 43.3cfb/gm compared to 132 cfulgm for sun dried fish in the
microbiological load assessment. Organoleptic assessment of the final dried product showed that
thesolar-dried fish were of better fish quality than traditional sun-dried fish.
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Experimental treatments
All the 5kg fishes prepared (both those for the
solar dryer and traditional open sun drying)
were divided into three parts for the
treatments as explained below.
(a) Brined fish samples: these were
gutted and soaked in 10%) salt
solution for 30 minutes before
being put into
the solar dryer or spread in the
open sun in accordance with fish
processors practice.
(b) Dry salted fish samples: these had
dry salt rubbed uniformly all over
them as done by local fish
processors.
This is about Igm of salt to 50gm
offish.
(c) Unsalted fish samples: these were
left untreated and put into the .
dryer or spread in the sun without
any treatment.
Plate Counts
10 grams of fish sample of the various
treatments were collected aseptically and
homogenized for 2rninutes in 90 mls of sterile
normal saline. I 1111 01' the homogenate was
poured into sterile Petri dishes in triplicate
then cooled nutrient agar is poured over the
were thoroughly washed with sponge so that
no blood stains could be seen. This is meant to
give the final product a clean and attractive
look that will command better market price.
Before and after splitting the fishes, they were
weighed and then placed in the solar tent
dryer. In the traditional set up, freshness of
fish is not taken iota account before drying.
The fishes to be sun dried are split from the
dorsal part like those used in the dryer.
However, the gills and fins were not removed
and the fishes were not washed before drying.
For the study, the fishes to be dried in the
traditional way were treated as described by
(Roger ct al., 1975). However, the quality of
the fish is similar to that put in the dryer so as
not to introduce bias to the final results.
MATERIALS ANDMETHODS
Fish preparation
500 gm of each of the fishes (Bagus bayad)
used for this trial were obtained fresh. The
fishes were washed and split along the
backbone from the head to tail in accordance
with traditional practice. All the guts and gills
its drying efficiency by reducing relative
humidity in the enclosure. The energy
retained by the heated air is used to evaporate
the moisture from the fish. This evaporation
along with the normal evaporation of the
moisture from the fish by energy absorbed
directly by the fish greatly improves the
drying efficiency. This method has found
wide application in the drying offish.
A simple solar dryer can be constructed in
form of a tent with frames, bamboo, sticks or
wood. The solar tent dryer was first developed
by Doe et al., (1977) in Bangladesh and tested
in Africa, Asia and Latin America. The frame
is covered with a transparent plastic film to
produce an enclosure with openings at the top
and bottom. Fish is laid on tracks inside the
solar dryer. The radiation comes directly into
the tent and is absorbed by black surfaces such
as black zinc, black wood or black stones at
the base. Cool air enters the dryer through the
bottom opening while the top opening allows
the heated air to flow out after it had circulated
around the fish (Eyo, 2001).
In Kainji lake basin, Nigeria, the modified
solar tent dryer (Kainji solar Tent) is
fabricated with locally available materials.
These consist of wooden frames used to
support the tent and black rocks stacked over
the entire base to form solar absorbers. The
polythene sheet sewn into shape is worn over
the wooden framework tent. The sheets then
acts as green house medium for trapping
incoming solar radiation (Olokor et al 1997).
Drying may last for 2-4 days depending on the
amount of radiation.
The objective oft his study was to investigate
sun-drying and solar drying offish in terms of
quality offish products.
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ambient conditions. This indicates the need
for solar dryer which improves ambient
conditions as could be seen from the table
where sample from the solar tent dryer had
the least average micro-organism. or 43.3
cfu/gm compared to )32 clu/gm or upen sun
dried f h. Fresh lish recorded 64.3 cfu/gm.
Assessment of Microbiological Load.
Table 2 shows that fish dried in the open sun
which is the fisherman's practice has the
highest concentration of microorganism and
thus les suitable for consumption. This is
because the fish undergoes spoilage as a
result or poor drying, resulting rrf) III
Table 1: Organolepticassessmentof fish inside and outside solarger.
Organoleptic quality Solar dryer (Mean Sun drying
score) (Mean score)
Appearance 8.2 5.2
Texture 7.8 6.6
Odor 8.2 4.6
Taste 8.4 -
quality, because of the low initial temperature
and high relative humidity. But the dryer
provided suitable conditions for fast drying,
which discouraged bacterial attack (Eyo,
200 I). However at the end of the dryipg
session, sun dried fishes improved in quality
though not comparable to the solar dried
fishes. The fish, sun-dried in the open, was
observed to have dust contamination, insect
infestation and dirt on them, but those inside
the solar tent dryer were free (Braguy et at.,
2005)
Table I shows subjective analysis of
organoleptic qualities (appearance, texture,
odor and taste) by a panel of ten members. It
shows that fish in the solar tent dryer scored a
mean of 8.2 in terms of appearance, compared
to 5.2 for open sun dried fishes. Fishes in the
solar dryer scored 7.8 in terms of texture
compared to 6.6 for sun-dried fishes. In terms
of odor, fishes in solar dryer scored 8.2 while
those in open sun scored 4.6. For taste, the
fishes in solar dryer scored 8.4, while those in
the open sun scored zero because no member
was will ing to taste it due to its fuul smell. The
results show preference for solar dried fish. At
5% significance level Analyses of Variance
shows that there was a significant difference
(P<O.05). P = 0.03 between both treatments.
Other researchers reported similar results
while evaluating the performance of the Box
type solar dryer (Ogali and Eyo, 1998).
RESULTSAl\-.D DISCUSSION
Product Physical Quality
Visual observation of the final dried products
reveals that the solar dried fish were or better
quality compared to the traditional open sun
dried fish. The texturewas hard and well dried
and the products had a pleasant odor. All the 3
treatments within the solar tent dryer were ofa
light, whitish, yellow colour, while those
outside were dark orange, showing sings of
rancidity. Sun dried products were of poor
Statistical analysis
Data were subjected to statistical analysis to
determine 5%) significant differences
between means organoleptic qualities using
analysis of variance (ANOVA).
Quality assessment of Fish
To determine the quality of both fishes dried
in solar dryer and those dried in the open sun,
quadruplicate samples of all of the batches of
the final dried products were analyzed for
moisture, ash, crude fiber, crude protein,
either extract and nitrogen free extract.
Analyses were done in accordance with
regulations of the Association of Official
Analytical Chern ist (1990).
homogenate and mixed properly. The plates
were allowed to solidify then incubated for 24
hours at 30°C, and then colonies were
enumerated.
Conclusion
The results of this study showed that unlike
sun drying, the Kainji solar tent dryer produce
superior products, the solar tent dryer gave a
higher overall drying rate than the traditional
sun dried fish. The advantages of the Kainji
solartent dryer are clear; it makes use of a free
source of abundant energy to speed up the
drying process, and protect the fish from
spoilage by microorganisms and insects. The
keeping quality of fish improved
significantly when dried in Kainji solar tent
dryer compared to traditional sun-drying. The
better quality fish products improves the
economic status of fish processors and
organoleptic assessment of the final product
showed that the solar tent dried fish were
better than SUI1- dried fish.
The level of protein in the three samples
shows that fish dried in the sun or solar dryer
has more percentage crude protein than fresh
fish. Fresh fish had 21.74%, fish in the dryer
had 82.14% and fish outside had 62.3%. Thus
solar dried fish is more proteinous than fresh
fish or those dried in the open sun. The table
further shows that open sun-dried fish had
more fat (ether extract) of 16.25% compared
to 8.46% of fish in the dryer and 0.35% of
fresh fish. The high percentage ether extract
of SUIl dried fish results from its poor drying
process leading to rancidity. Analysis of
variance shows that there was a significant
difference in both qualities of fish (P-0.003)
at 5% significant level. These results from
proximate analysis confirm that fish dried in
the Kainji solar tent dryer is of better fish
quality and more nutritious than the one sun-
dried.
Sample identification % % % %Crude Nitrogen
Moisture Ether Crude Protein Free
Content Extract Fibre Extract
Fresh fish 78.96 0.35 1.40 21.74 Nil
Fish inside dryer 10.60 8.46 "0.40 82.14 Nil
Fish dried in open sun 22.26 16.25 0.72 62.3 Nil
Table 3: Proximate analyses of tressun dried onsolor dryer fish
fish makes it more resistant to bacterial attack
compared to open sun-dried fish as shown
previously. Table 3 shows that fresh fish is
made up of 78.96% water and the dryer was
able to bring this down to 10.6%).
Percentage proximate analyses
Results of the proximate analyses
composition shows tl at moisture content of
fish in the soar dryer was reduced to 10.6%
compared to 22.26% for fish dried in the open
SUllo The low moisture content of solar dried
ble 2: MicrobioloQlcal oessment (cfu/gm) of Sun dried fish and solar dried fish.
Petri-dish Petridish Petri-dish Average
Sample 1 2 3 4
Open sun dried fish 162 163 71 132
Fish in solar dryer 79 39 12 43.3
Fresh fish 17 149 6 64.3
Ta
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